set of real numbers that can be stored in a digital computer is a subset of all real numbers because of Finite-Word-Length (FWL) • constants and variables in a digital computer are subject to rounding and have a finite range (the FWL effects) There are three main problems arising from FWL effects:. • (i) coefficient sensitivity problem -errors resulting from finite precision in the controller coefficients • (ii) round-off noise problem -errors resulting from rounding of variables after each arithmetic computation • (iii) overflow/underflow problem -limitations imposed by the finite range of variables and constants (also the scaling problem)
Due to rounding of coefficients, controller matrix R is perturbed to R + ∆ and closed loop system matrix is perturbed to A c + B I ∆C I Let maximum perturbation be given by the max norm
and define the FWL stability margin as
LTI System Coefficient Sensitivity Fialho and Georgiou (1994) propose using spectral norm
with FWL stability margin given by complex stability radius
which can be easily computed by 
Can be solved by solving a sequence of LMI problems as proposed by Fialho and Georgiou (2001) IFAC World Congress 2008 -p. 9/20
LPV quadratic H ∞ Following Apkarian et al. (1995b) , we will consider polytopic LPV systems Define a matrix polytope as the convex hull of r matrices, N 1 , N 2 , . . . , N r ,
We assume that the discrete time varying parameter, θ(k), is confined to the the polytope, Θ,
where Θ := Co{θ 1 ,θ 2 , . . . ,θ r } and that the dependence of the state space matrices on θ is affine IFAC World Congress 2008 -p. 10/20
LPV quadratic H ∞
A polytopic system has quadratic H ∞ performance (Apkarian et al., 1995b) of γ if and only if there exists a Lyapunov function V (x) = x T P x with X > 0 that establishes global stability and ensures that the L 2 gain of the system is bounded by γ. That is y 2 < γ u 2 along all possible parameter trajectories θ(k) ∈ Θ.
IFAC World Congress 2008 -p. 11/20
Coefficient Sensitivity Minimization for LPV Systems
The closed loop LPV system is affine in θ and is hence a polytopic LPV system So if we replace the stability radius maximization problem of the LTI case by a quadratic H ∞ performance (these are equivqlent for LTI system) we can solve a minimal coefficient sensitivity problem for the LPV system So we just need to solve a system of LMIs that minimizes the H ∞ performance measure at each vertex-thus the following is proposed Proposition
The optimal quadratic H ∞ performance, γ opt is the minimum γ for which there exists a P = P T > 0 of the form
The optimal nonsingular transformation matrix is obtained from P 2 = T T opt T opt IFAC World Congress 2008 -p. 12/20
Example Continuous-time state space planṫ 
